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那霉素、阿米卡星和卷曲霉素耐药的基因存在交叉现象，主要是由 rrs 基因的 3’末
端的点突变导致的。研究表明，rrs 基因的 3’末端的点突变是导致注射类抗结核药
耐药的主要原因，rrs1401A>G、rrs1402C>T以及 rrs1484G>T等位点突变都可以导
致卡那霉素、阿米卡星和卷曲霉素耐药。rrs1473G>A 或 G>T 的突变只导致大环多





























































This dissertation contains two parts primarily. In the first part, a real-time PCR assay 
combined with probe melting curve analysis method for rapid screening of resistant 
injectable second-line anti-TB drugs (kanamycin/amikacin/capreomycin) was developed. 
In the second part, the reference for the species typing of Mycobacterium which consists 
of referable strains of Mycobacterium based on cultural characteristics and biochemical 
features, common clinic and environmental reference of referable strains of 
Mycobacterium was constructed. 
Part 1: Current clinical assays for determining antibiotic susceptibility in M.tuberculosis 
require several weeks to be completed due to the slow growth of the bacilli, so the 
clinical diagnosis was hampered by delayed laboratory diagnosis.Therefore, rapid and 
accurate detection method for the resistant M.tuberculosis is greatly needed in clinic. The 
more second-line anti-tuberculosis drugs were used in clinic, the more drug-resistant 
M.tuberculosis would be found. Therefore, a real-time PCR assay combined with probe 
melting curve analysis method for rapid screening of resistant injectable second-line anti- 
tuberculosis drugs was developed in this dissertation. There is cross-resistance between 
kanamycin, amikacin and capreomycin among M.tuberculosis isolates which has a close 
relation with mutations in the 3'-end of rrs gene. Studies have shown that mutations in the 
3'-end of rrs gene are the main reason of resistant injective second-line anti-tuberculosis 
drugs. The mutations of rrs1401A>G, rrs1402C>T and rrs1484G>T can lead to 
resistance to kanamycin/amikacin/capreomycin, but mutations of rrs1473G>A or 
1473G>T can only give rise to resistance to peptides antibiotics such as capreomycin and 
viomycin. Moreover, the low-level resistance to kanamycin is caused by the mutations in 
-10 and -35 region mutations of eis promoter. Two reactions were established to detect 
those drug-resistant mutations, each reaction contain one pair of primer, one 
FAM-labeled probe, and one TET-labeled probe. By using LATE-PCR, lots of single 















analysis, the melting temperature of the mismatched probe-target hybrid is lower than the 
perfectly matched one, and different mismatched bases will cause different melting 
temperature shift. Thus wild type target and different mutant targets can be differentiated 
by different Tm value. 241 samples were tested by the established reactions, the detection 
results of melting curve analysis were completely consistent with the DNA sequencing 
results.  
Part 2: In recent years, the infection and incidence of Mycobacterial diseases have 
increased. Therefore, the typing of Mycobacterium is particularly important. In this case, 
this dissertation constructed reference for the species typing of Mycobacterium which 
consists of referable strains of Mycobacterium based on cultural characteristics and 
biochemical features, common clinic and environmental reference of referable strains of 
Mycobacterium. 49 types of Mycobacterium were collected from National Institutes for 
Food and Drug Control (NIFDC). Then they were tested and verified by traditional strain 
identification method, 16S rRNA sequence analysis, 16S~23S rRNA ITS sequence 
analysis. Based on the results, 15 strains and 23 strains were chosen as referable strains 
respectively. The chosen 15 strains were cultured on L-J medium.The bacili was grinded, 
measured by turbidimetry, diluted, packed and verified, then they were prepared as the 
referable strains of Mycobacterium based on cultural characteristics and biochemical 
features. The chosen 23 strains were prepared as the common clinic and environmental 
reference of referable strains of Mycobacterium. 
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菌带菌者一生中有 10%的可能性会发病。根据卫生部 2010 年全国第五次结核病流
行病学调查结果显示，目前我国结核病年发病人数约为130万，占全球发病的14.3%，
位居全球第 2位，仅次于印度，而且耐多药率为 6.8%，与十年前相比呈上升趋势，
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